On January 24, I 978 , Four U5DA agehcles— Agricul tural 
Research Service (ARS), Cooperative State Research 
Service (CSRS), Extension Service (ES), and the National 
Agricultural Library (NAL)“~nierged to become a new 
organization, the Science and Education Administration 
(SEA), U.S, Department oF Agriculture. 

This publication was prepared by the Science and 
Education Administration's Federal Research staFF, 
which was Formerly the Agricultural Research Service. 


Science and Education Administration 
In Cooperation With 
Food Safety and Quality Service 
UNITED STATES DEPARTMENT OF AGRICULTURE 


For sale by the Superintendent of Documents. U.S. Government Printing Office 
Washington, D.C, 20402 

Stock Number 001-000-03803-6 



PREFACE 


This report describes methods and facilities utilized in existing plants 
to grade whole ready to- cook broilers and turkeys and includes various types 
of grading facilities acceptable to the U.S. Department of Agriculture. 

Appreciation is expressed to James B. Skinner, National Supervisor of 
Poultry Grading, Poultry and Dairy Quality Division, Food Safety and Quality 
Service, for his guidance and technical contribution throughout the study, 

Also, appreciation is expressed to the management and resident graders 
for their cooperation at the 18 processing plants analyzed In this study. 

The research was conducted under the direction of T. F. Webb, Chief, 
Animal Products Marketing Laboratory, Science and Education Administration. 



CONTENTS 


Page 


Abstract 

Introduction 

Procedure 

Guidelines for examining birds and parts 

Methods and facilities for grading broilers 

Plant A 

Description 

Suggested improvements 

Plant B 

Description 

Suggested improvements 

Plant C 

Description 

Suggested improvements 

Methods and facilities for grading turkeys -* 

Plant D 

Description 

Suggested improvements 

Plant 

Description 

Suggested improvements 

Plant F — - 

Description 

Suggested Improvements 

Lf terature cited 

Appendix 

Poultry grading regulations 

Grading facility and equipment requirements 


1 

1 

3 

3 

It 

It 

A 

6 

7 

7 

13 

13 

13 

16 

16 

16 

16 

20 

21 

21 

Zlt 

25 

25 

28 

28 

29 

29 

29 


Washington, D.C. 


Issued July 1970 


iv 



METHOOS AND FACILITIES FOR GRADING BROILERS AND TURKEYS 

U 

By Clarence E. Harris 
ABSTRACT 

Methods and facilities for grading whole ready- to~cook broilers and 
turkeys were analyzed in l8 conimerc i a 1 processing plants, where the grading 
was performed under the supervision of USDA licensed resident graders. 

Six plants were selected as representative of those with grading methods 
and facilities used extensively in the poultry Industry. Data from each plant 
were analyzed for desirable and undesirable features that could affect 
accurate and efficient product grading or contribute to fatigue, inconvenience, 
and discomfort of the graders. Facilities at or near the sorting and grading 
areas are described and Illustrated to show structural details that can affect 
grading operations. 

Guidelines are provided for those planning to process and pack products 
under the grading service to assist them in minimizing undesirable features 
that could contribute to lower levels of grading accuracy and efficiency. 

The report describes grading methods and facilities in three broiler and 
three turkey processing plants. Included In the appendix are excerpts from 
the regulations governing poultry grading, information from the "Poultry 
Graders Handbook" on facilities and equipment required for resident Federal- 
State graders, and a summary of quality specifications for individual 
carcasses of ready-to-cook poultry and parts. A copy of Form PY-ll»0, Plant 
Survey For Poultry Grading, is also Included to Illustrate some of the 
necessary I terns that must be satisfactory prior to instituting grading service. 


INTRODUCTION 

The purpose of this report Is to describe operations and facilities that 
will contribute to Improved accuracy and efficiency in broiler and turkey 
grading. This Information can benefit the consumer and the processor and 
enable the graders to perform more competently. 

Nearly 80 percent of the poultry processed In U.S. federally Inspected 
plants Is graded. In 1975, these plants processed over 10 billion pounds of 


\J Animal Products Marketing Laboratory, Beltsville Agricultural Research 
Center, Beltsville, Hd. 20705. 
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product. Kost of the grading Is performed by licensed or authorized graders on 
*1 resident basis. In 1976 , 296 plants had USDA resident graders. Since about 
197^, the trend has been toward a higher percentage of the product being 
officially graded because consumers and retailers are more aware of U.S. grade 
« products. 


.^^any processors have been Increasing their line speeds and thus have 
restricted the time that graders have to analyze the product. Therefore, a 
practical work-station layout and adequate facilities become more critical If 
grading is to conform to national uniform standards established by the U.S. 
Departnent of Agriculture (USDA). A high degree of accurate and efficient 

to the processor by (l) improving the product's 
yielding a higher return for the product since a premium price Is 
oer * product, and (3) Increasing the productivity 

th^ firm s personnel, since much of the grading Is done by 

% Is determined by 

me resident grader on an check grading basis. 

Well-planned work stations eliminate wasted motion, increase output and 
a curacy without increasing the operator's effort, reduce fattgue iiSprovr 
and easier supervision since clutter and congestion In 

ra?sf emS.oye^'::o;: are el Imlnated, Improve safely! anS 

humidity, and vent i lationof wnT productivity is affected by temperature 

satisf^d-tnru A , 5 ai'aas. A wel 1-p lanned layout provides safe 

p less labor turnover and absenteeism (2)- 

bllstll^! ^owf’a'-arf'ng birds are for (l) breast 

bllners (trimming). (2) cuts and bruises, and (3) broken bonis an dlo^n skin 


product downgraded. Therefore nmula ^ ^ percent of lt£ 

proper equipment Is essential ’with adelate work-station layouts ant 

reco„dUio„,„^> birds to^ll 

d«sig„<rd''trd“lcHbrird«"!rtb^f«nu|ef,T''T "Ob 

accurate and efficient grading. Fail I !! Ld needed for 

plant to plant. The "Poul try radars HiinLlu extensively from 

try traders Handbook" (6) elaborates more exten^vely 


pgrfor™ grai?^r™Jer'jEe sCper'w^rof'""?- • rhgy 

grader. supervision of a licensed USDA resident 

V, quality level. 

^ if '>"-^iu™cls".irb?u";srrf ced. p 
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on the facilities and equipment required for resident grading service (see 
appendix). ^ -p v ‘-c 


PROCEDURE 

The grading operations were observed In II broiler and ^ turkey processing 
plants throughout the country to determine the work methods and equipment 
combinations commonly used In tlie Industry. Then three broiler and three 
turkey processing plants were selected as examples of different types of 
grading operations. The diversity of those operations was so extensive chat 

restricted to grading whole ready- to- cook 
rollers (fryers)^ and turkeys, since these operations were the most wide- 
spread In the industry. 

The plants selected for the study were not Judged to be Ideal, but they 
because they exempl i fled a relatively high level of accurate and 
erric ent gradJng operations and were representative of acceptable types op 
facilities and equipment. 

Data were collected and drawings prepared of the principal equipment and 
arrangement In each plant. Inasmuch as possible, equipment not related to 
Hrnw product to and from the work area was excluded from the 

drawings. Each grading operation was evaluated to determine its desirable and 
undesirable attributes and Improvements were suggested. 


GUIDELINES FOR EXAMINING BIRDS AND PARTS 

^ distance from his eye approximating 

that used for reading. Graders who require reading glasses should use them ?n 
g ding since minute pinfeathers, hairs, and small wet feathers are 

see on White- feathered birds. The grading area should be 
Illuminated by at least 50 foot-candles of light and should be located where 
cross-traffic and distracting noises are at a minimum. 

should be examined In'thelr entirety before making a 
Nna I decision on the quality. The usual procedure Is to decide on the 
fleshing and fat cover first. This makes it easier to decide on the other 

iLi a poorly fleshed bird should not be examined for 

other qualities because It would not meet grade A requirements for fleshing. 

When birds are graded out of bins, the poultry carcass Is examined by 
grasp ng the hocks of the bird In one hand with the breast up. In this 

easily observe the breast, wings, and legs, and by a 
mere twist of the wrist the back of the bird can be turned Into position to be 


i/ A broiler or fryer Is a young 
either sex, It Is tender meated, with 
flexible breastbone cartilage. 


chicken, usqaliy under i3 weeks old, of 
soft, pliable, smooth- textured skin and 
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the proper «juatity factors are appraised and the bird is placed in 

Instances, the birds are reLvL af-J •" "" '•n"'nl"<lnr. In son* 

oaallty bins or cool In. taT 4^0 fi' f*"'? various 

removed and others are taken nfF L times, only A quality carcasses are 

carcasses are r^raifonlfnraS: r'"”'"'' 

ovea and only grade A carcasses remain on the conveyor line. 

belt also apply to gJadinrthrpmsr*^°'^°°'^ poultry carcasses on a conveyor 

carcasroJ''Iacrp"rns':?ade;1nSiwf n "I"" "r each 

carcasses or parfriy bre^amil^H ^ Frozen poultry 

has maintained its original qualitv 1 ° determine that the product 

poultry carcasses o^parts that 

graded and the lot assigned a procurement^ a^l ^ be 

each of the qua H ty'*%ctor^^thev^cL*^^*^t^^^^u ^ fliance, keeping in mind 

factors and Place Ihe carcasses in % ‘ decisions on these 

Fioi-e me carcasses in the various quality grades. 


ntlHODS AND FACILITIES FOR GRADING BROILERS 
Plant A 


Description 


Approximately 75'per^e^t°iIrLrketed°^^^^h^i^"'’“^* 

ice and the remaining 25 percent arf. whole ready- to- cook birds packed In 
licensed resident greder end three enttorlL gridijl. 

leyout of the 9radln"IjL°end"arrana2r'^r”' f" h'*"' *' ^'5*"'' ' tllb 

suspended from nonrotating slzina shark?” k equipment. The birds are 
a continuous overhead conveyor It l<i hy one hock and are transported by 
shackles passing the grading station DP?°mr approximately 100 

graders, they a?e gra^d a^orJt^i ?o'^u birds pass before the 

product is allowed tr^Lafrnn rL * standards. The grade A 

placed In designated pans. Each shack?e*h°*^’ and undergrades are removed and 
color code or ?ag, so eacS of^Se ?ht^' float ion, such as a 

bird for grading. The Identification ,Jb'^^« 9raders can- select every third 
movement to the top of the shackle. 

A bird 









continoe along the conveyor to sizers, where they are 
proper pan. The undergrade birds are rehung on the overhead 
v/he^^rhrn <^^t-up operation in another part of the plant, 

the gruels reconditioning are dropped into the chill tank behind 

The desirable features of this grading area are as follows: 

(1) Space is adequate around the graders. 

the eillrJ'cltlal?. " ‘’^'^ht that the graders can easily see 

Once Jh! separation of undergrade birds. 

^ have decided that a bird Is an undergrade, they do not have 

to seiect from several choices in disposing of it. 

birds^bLausforrhril^ approximately the same number of 

conveyor. identified shackles and the uniform pacing by the overhead 

adjacent space and facilities are provided for 
reconditioning birds to meet grading requirements. 

(6) Lights extend the full length of the grading area. 

not obILr^the?r^i!in‘'^ shackle is turned toward the graders and thus does 
not Obscure their vision of hock bruises and discolorations. 

(8) The sloped pans keep the undergrade birds away from the graders. 

The undesirable features of this grading area are as follows: 

birds restricts the graders' accessibility to the 
, they have to reach over the pans to get the birds. 


(3) The shorter employees require foot stands. 


Suggested Improvements 

posItlS^ “5?" "" '"‘'-•nate a I tt lag-standl „g 

men W. ^ ^ ^ women and l|7 inches for 

"^“P P^"® on<»ergrade birds Is i|8-l/2 Inches and 

the overhead conveyor shackles are 60 Inches above the floor at the oJadtL 

tltl T ‘It "’f "r"" »'"'•= the uSSergJaSe bIrtf a?e 

rehung on the overhead conveyor (cut-up line). ^ ^ 
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At the grading stations, the top of pans restricts the graders' 
accessibility to turn the birds around and to lift the undergrades from 
shackles since the top is i|8-l/2 inches high. However, the shorter graders 
normally use a foot stand, which is usually 8 inches or less in height for 
safety reasons. Thus, when the short person is raised to a working height of 
^5 inches, the top of the pans is 3"l/2 inches too high. The pan height Is 
more convenient for men, but even for them the pans are too high. 

To alleviate the height problem for the short graders and to make the 
birds more accessible to others, the overhead conveyor could be raised 6 to 10 
inches and a platform with a guardrail around it could be Installed in the 
grading area. This platform should be wide and sturdy to Insure safety and it 
could have adjustable legs so It could be raised or lowered to satisfy the 
graders' needs. Raising the overhead conveyor by 6 to 10 inches would bring 
the breast of the birds, suspended from the shackles, to the approximate eye 
level of graders. For women this is 58 Inches from the floor (_f*) . 

Since the light fixture is too close horizontally to the overhead conveyor 
so that it shines into the eyes of the graders, it should be moved away from 
the overhead conveyor and raised to 6 feet 8 Inches above the floor. 

Another way to improve the grading operation is to provide more space 
between graders. In plant A, the pans for undergrade products are 30-1/2 
inches apart and tend to limit the workspace for each grader to that width. 

With the shackles 6 Inches on center and the overhead conveyor traveling at 100 
shackles per minute past a given point, the grader has only 3 seconds per bird 
to perform his task when confined to 2-1/2 feet, whereas when the grader has 3 
feet of space, he will have 3~3/5 seconds. Therefore, at least 3 feet of space 
should be provided for each grader. This can be accomplished by moving the 
table for wing tags and separating the three pans for undergrade birds to 6 
inches or more or by using wider pans. 


Plant B 


Description 

Approximately 28 million broilers are processed annually In plant B. They 
are marketed as whole ready-to-cook birds and as cut-up and further processed 
products. Grading Is supervised by two liSOA licensed resident graders. They 
are assisted by eight authorized graders, who sort-^ the birds as they are 
discharged by the chilling machines, and by other authorized graders, who grade 
the birds as they are being conveyed by an overhead conveyor (the drip line) at 
a point Just before the giblet stuffing operation. The cut-up product is 
graded by other authorized graders. 

Figure 2 shows the layout of the sorting area, located at the exit end of 
the chilling machines, and figure 3 the layout of the grading area, located at 
a point just prior to the giblet stuffing operation. 


7/ Sorting Is the removal prior to grading of obvious undergrades. 
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section AA 

® 1 i i 

Figure 2.— Layout of broiler sorting area in plant B. 
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In plant D, the birds are sorted as part of the function of transferring 
them from the chillers to the overhead conveyor (fig. h) . Those birds 
determined to be undergrades at the chiller drain rack are tossed onto a belt 
conveyor (fig, 5) located 3 feet from the drain rack and then hung on the 
overhead conveyor (cut-up line). The chiller drain rack area, where the birds 
are sorted, is well lighted by overhead fluorescent lamps covered with shields. 


Grading is performed on an overhead conveyor by two authorized graders 
(fig. 6). Undergrade birds removed from the conveyor at the point just before 
the giblet stuffing operation are dropped into a pallet bln, where after 
accumulation, they are transported to another area of the plant and hung on an 
overhead conveyor for the cut-up operation. 


The grade A birds are moved to the giblet stuffing operation and then 
dropped into pans, from which they are packed In shipping containers. 

suspended from shackles on the overhead conveyor by both 

JhfoierteL'Jr " T “ " ‘f"' “Ml '•<><1 and attached to 

conveyor by a pendant. The birds are hung back to back with the 

ovorhLrcon«vor are 9 Inches on center and the 

unS:l:“2ourrrrt,Vd:'’of Jh'e f^et long, with drip pans 



Figure k.-Hanglng birds at the drain rack. 


PN- 62 i |0 
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PM-62ill 

Figure 5. --Undergrade birds collected on the belt conveyor are transferred to 
overhead conveyors (cut-up line). 


The desirable features of the sorting and grading areas are as followsi 

(1) Each bird Is checked twice, once at the sorting and again at the 
grading area. 

(2) The layout minimizes the grading decisions to be made. At the 
sorting area, If the birds are judged to be undergrade regardless of the 
reason, they are dropped onto the belt conveyor behind the sorting area. 
Likewise, at the grading area, If a bird is judged to be undergrade for any 
reason, it Is dropped into a nearby pallet bin. 

(3) Each grader is required to grade about the same number of birds and 
they are paced by the moving line. 

(^) The space on one side of the grading line is adequate for 
reconditioning birds to meet grading requirements. 

(5) The view of the breast of the birds at the grading area is 
satisfactory. 
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Figure 6.— Grading by authorized graders. 
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The undesirable features of the sorting and grading areas are as follows: 

ate sl-’enL^d ?-^^he^^^rr;:^u:-;7/nl^:^a^?„V^ha^i^e1; 

(2) Undergrade birds are not easy to remove from the shackles. 

enough room adjicellt ?o^l i"for?I^ondi t io^nr^h^pfoduct!^^ 

(^) Each grading position is only Zh Inches wide. 

stand on platforms, where the?r*^eYe\*eve?*"l^arabout^th^*h^i^h^^ graders 
rather than the bird. ^ ^ ^ height of the shackie 

(6) The grading area is not well lighted. 

sorting area and contrlbjte'^to^the^fnefnclen'^*^*’ f" the 

birds and Increasing the probabr]|i*v nf c snd hanging the 

extensive periods. ^ probability of some of them being left In the rack for 
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(8) The drain rack is approximately 17”l/2 feet long, with less than 2 
feet of workspace for each of the eight graders and one trimmer. 

( 9 ) The overhead conveyor passes in front of all nine workers at a higher 
elevation as it goes out and at a lower elevation when It returns, traveling at 
approximately 250 shackles per minute. Once a grade A bird has been selected, 
the sorter often has to wait for an empty shackle, especially sorters near the 
middle of the drain rack. Trying to hang a bird on a fast^movlng conveyor line 
Is awkward and inefficient. 


Suggested Improvements 

The sorting area is too congested. One way to alleviate this problem is 
to provide more drain rack space or frontage. This could be accomplished by 
moving the chillers farther apart and adding more rack in that area; however, 
moving the chillers probably would be costly, both in moving expense and wasted 
floorspace between the chillers. Another way to get more rack space vjould be 
to extend the rack at either end using deflectors or belt conveyors to move 
the birds out the ends. Complete separation of the two hanging areas, with 
separate slov/er moving overhead conveyors, would probably facilitate the high” 
est degree of efficiency; however, this alteration also would be costly. In 
many other plants the sorting and hanging are performed from a belt conveyor 
moving In the same direction as the overhead conveyor. Usually the birds slide 
onto the moving belt conveyor as they come out of the chiller, moving along the 
conveyor until they are on the overhead conveyor shackles or dropping Into a 
chill 'tank at the end of the belt. This might be more efficient than the 
present system. 

The grading operation in plant B could be Improved by Increasing the width 
of the grading stations and improving the floor drainage In the area or raising 
the height of the shackles at the grading stations. The taller graders have 
difficulty seeing the lower half of the birds, and if the floor were viell 
drained, these graders could stand on the floor rather than on the platforms. 
Also, fluorescent or other approved lamps should be installed on each side of 
the grading line (fig. 3) et a height of 6 feet 8 inches and about 3 feet from 
the overhead conveyor, and they should provide at least 50 foot“cand|es of 
light (3.). 


Plant C 


Description 

Approximately 26 million broilers are processed annually in plant C. 

About 80 percent are marketed as whole ready- to- cook, Ice-packed birds and 
about 20 percent as cut-up, tray-packed chicken parts. Grading is supervised 
by a USDA licensed resident grader assisted by 12 authorized graders. The 
primary function of the first grader on each line is to sort the birds just 
prior to grading, removing those with missing parts and trimmed areas. 
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Grading of v/hole birds Is performed along two belt conveyors near the 
discharge end of the chillers. After birds are lifted by conveyors from the 
chillers, they are rolled down an inclined Ice separator to the grading belt 
conveyor, with the ice falling into a chill tank under the Ice separator. 

As the birds pass along the two 25~foot belt conveyors (fig, 7) i each one 
is lifted from the belt and graded. Those meeting the grade A standards are 
hung by a hock in shackles on an overhead conveyor, which takes them to the 
sizer located in another area of the plant. The undergrade birds are tossed 
into stainless steel holding pans, 17 feet 8 inches long and 2 feet wide, 
alongside the belt conveyors. From the holding pans, the birds are reliung on 
shackles of the overhead conveyor for undergrades. Both overhead conveyors 
serve as drip lines. Giblets are stuffed in the grade A birds before sizing. 

The shackles on the grade A line are 18 inches above the belt conveyor and 
9 inches on center. Likewise, the undergrade line is H inches above the top 
of the holding pans and 9 Inches on center. The grade A line is inches from 
the front side of the belt conveyor and the undergrade line Is 16 inches from 
the outside edge of the holding pan. 


Platforms 5 Inches high, 
of the grading belt conveyors 
the floor. 


|6 inches wide, and 18 feet long are along each 
for the graders. The conveyor is 3 feet above 


The desirable features of this grading area are as follows: 

grading area has an adequate amount of space. Each grader has at 
least 3 square feet of floorspace. yauci ac 

(2) The platforms are ample In width and length with nonskid surfaces. 

k- j Light fixtures are located to maximize the quantity of ilciht on. the 
birds and to restrict the quantity of light shining in the glairs' eye^ 

keeo Jhi conveyor are sufficient to 

the bSJds SraSed " obstructing the graders' accessibility to 

convevoJ wMrh'?! overhead conveyors are 18 Inches above the belt 

eyor, which is a comfortable working height. This allows sufficient 

Tcroifii^iTL *<= 

It, except wnen excessive numbers accumulate on the belt. 

^ort«rs 

graded. ^ ^ ^ ration and thus fewer birds are left to be 

The undesirable features of this grading area are as follows: 

production rateroMhe'fJrsrLo'or'three^^'^'^d'^ the belt conveyors, the 
since they have to seJatlJrEhrS.^L'Ll^tr’S^Jarth'e:. 




(2) Likewise, some of the graders near the end of the bel 

grade A birds, because 
shackles have been filled by other graders. 


t conveyors have 
many of the 


(3) The grading function 
the first graders have to grade 
the grading belts. 


is not equally distributed among the graders; 
more birds than those at the opposite end of 


(M 


relative 


The grading operation occupies an excessive 
to grading operations in other plants. 


amount of floorspace 


and efficiency are less than optimum. Fourteen 

SinJ ctosHo rehanging; 

working close to their maximum capability, whereas others are not 


persons plus 
some are 


Suggested Improvements 

■ ncreas. grading efficiency. The giant la operating above ?ts de"g“ 
op=raJl“s™in ^hirnLnr'‘'Th° "“‘‘h '""’c'”'' ''<='’‘"'!lin9 

ctr ::a;d 

such as equalizing the workload among employees. '"'^’^^aslng accuracy, 

are a^folS- if rehanging operation could be improved 
of InLrmin^ no o bf^hf to reduce the aLunC 

handling them easier- so as to make 

graded and thus Ihcr^ase tie^crrlc^a^d'^f Sidy'S? 


METHODS AND FACILITIES FOR GRADING TURKEYS 
Plant 0 


Description 


i#S:=Ss=3iS~s 
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is supervised by two USDA licensed resident graders assisted by three 
authorized graders. 

Facilities and work-station iocations for whole-bird grading are 
illustrated in figure 8. Whoie birds are graded while being transported by s 
30- inch-wide, brov^fn, variegated belt conveyor between the chilling machines 
and the bagging operation. Figure 9 shows the 30-inch-wide dark belt convey*^'' 
and a 28- inch-wide white belt conveyor that transport the grade A birds to the. 
packaging area. 

Each bird is turned over by a grader to check the entire bird. This f i rst 
grader randomly selects birds from the belt conveyor and grades them. Those 
meeting the grade A standards are pulled from the 30-inch-wlde belt conveyor 
and pushed down a chute to the right of the grader. At the bottom of the 
chute, the birds slide onto a 15-inch-wlde belt conveyor, which carries them to 
a higher elevation. Here they are transferred to another chute, which takes 
the grade A birds back to the 30“ inch belt conveyor at approximately 9 feet 
from v;here they were taken from it. Birds not meeting the grade A standards 
are pushed down another chute to the left of the first grader, which carries 
the undergrade birds to a 28- i nch-v^i de belt conveyor. From there they are 
transferred to the cut-up line and shackled by rehangers. 

The birds not selected by the first grader continue along the 30 -inch“wrde 

belt to the next station, where they are graded by one of two graders located 
on opposite sides of the belt. They allow those birds meeting the grade A 
standards to continue along this belt. The undergrade birds are placed on an 
1 8- inch-wide belt conveyor located under this grading belt, which takes them to 
the 28-inch-wide belt conveyor from which they are hung on the cut-up line. 

Thus, the undergrade birds are moved to the cut-up line and the grade A bi rds 
continue along a 28-lnch belt to the packaging area. 

All sizes of turkeys from fryers to large toms are graded on the same 
line. The 30- Inch-wide belt conveyor provides sufficient space to separate 
the birds as they pass in front of the three graders. The belt is dark brown 

and has a variegated surface. The grading belt is 36 Inches above the floor. 

Side rails extend 3 inches above the belt to keep the birds on It. Chutes a I'e 
attached to the conveyor frame and fit Into openings In the side rail. Light 
fixtures, 6 feet ^ inches above the floor, extend over the grading area and are 
offset from the center of the belt by 6 Inches on the side with two graders , 

The chutes are stainless steel with 3“ Inch-high sides formed by bending 
the steel. The chutes on both sides of the first grader are 3^ inches above 
the floor, where they are attached to the grading belt conveyor. 

The 28 - Inch-wide undergrade belt conveyor has a smooth surface. Shelves , 

8 Inches wide with 3“inch-high sides, are on both sides of this conveyor. 

Chill tanks are situated at each end of the undergrade conveyor, and above T ts 
center ts an overhead conveyor, Shackle clearance above the belt is 10-1/2 
Inches; the shackles are 12 Inches on center. The overhead and belt conveyors 
travel In the same direction. 
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SECTION A A 


j™lC JC T.. FUTUHC 



Figure 8. 


Layout of turkey grading area In plant D. 
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PN-62<{3 

Figure conveyor for grading birds as they pass from the chiller to 

the white belt (background). 

The desirable features of this grading area are as follows: 

(1) Birds graded by the first grader are diverted around the other two 
graders, so that graded and ungraded birds are not intermingled. 

( 2 ) Lifting of birds is minimized and thus reduces fatigue while 
enabi ing the graders to examine all sides of the birds. The birds are rolled 
over on the belt to facilitate viewing all sides. Undergrade birds are pulled 
from the belt at the first grading position; however, they must be lifted from 
the belt at the other two grading positions. 

( 3 ) The dark“brown, variegated belt on which the birds are moved is 
conducive to grading because it Is easy on the eyes. This color is a 
pronounced contrast to the color of the birds. Being variegated, the belt 
transports birds smoothly and effectively with no buildups. 

(4) Each of the two graders located across the line from each other can 
spl 1 1 the workload evenly, yet they can substitute for each other for short 
periods when one has to be away temporarily. 
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(5) Lights extend the length of the grading area. 

(6) Birds are presented at an acceptable height so that the grader can 
see them clearly. 

( 7 ) Each grader has adeguate space on both sides. 

The undesirable features of this grading area are as follows; 

grading area has inadequate space for maneuvering from front to 
back of the workplace, and accessibility is restrictive, particularly for two 
of the grading positions. 

(2) There are no facilities for reconditioning birds to meet grade 
standards. The undergrade birds must go to an undergrade belt, from which it 
IS dttricult to get them back to the grade A belt. 

(3) Because the lights are over the grading belt, they shine in the 
graders' eyes. 


(h) The belt grading system works well for large turkeys. However, the 
time required to roll each bird over occupies an increasingly higher proportion 
of the graders time when more birds are being graded per minute. 


(5) Safety and noise levels at the grading area could be a problem. A 
belt conveyor operating about 5 to 6 feet above the floor and behind one of the 
graders could be a safety hazard. The grader has to go under a chute while 
Stepp ng over another belt conveyor In order to get to and from the grading 
"1 f inconvenient and unsafe. Noise at the grading area is 
relatively high because numerous machines are operating close to the graders. 

I''® grading-packaging-chllling areas of the plant is at 

different levels. The result of adding these areas to an existing plant does 
contribute to the convenience of product or personnel movement throughout 
these areas of the plant, nor does it contribute to safety. 


( 7 ) Welfare facilities are excess 

(8) The grading office is on the 
grading area. 


ively far from the grading area, 
opposite side of the plant from the 


Suggested Improvements 


ui Pisnt Is being overutillzed when viewed from its design criteria 

which have created congestion and less than Ideal product and employee flw 

and the grading operation are relative- 
limitations, ways to improve the operation are 
restricted, although some improvements can be made within these limitations. 


to 


t 


A table Is needed for reconditioning birds to meet grade standards so as 
ncrease the percentage of birds being classified as grade A. A table could 
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be located adjacent to the chill tank at the discharge end of the belt 
conveyor under the overhead conveyor for the cut-up operation. After 
reconditioning, the birds would be returned to the grading belt for regrading. 

Lighting could be improved by. placing a light fixture above and slightly 
behind each grader, so that the light is directed on the birds without shining 
in the graders' eyes. 

Safety shields should be installed between the graders and the belt 
conveyors, and llft-up gates could be Installed in the chutes to improve the 
accessibility of the grading positions. 

Although an "ideal" grading-station layout can never be achieved in this 
remodeled plant setting, a high degree of grading accuracy and efficiency can 
be achieved. 


Plant E 


Descr i pt ion 

Plant E is a turkey processing plant with an annual volume of 
approximately 8 million birds. Most of them are large hens and toms. The 
production drops to about 50 birds per minute when the large toms are being 
processed. Most of the undergrades are marketed locally for further 
processing. Since the more desirable market is for grade A, whole, 
ready- to-cook birds, the firm strives for a high percentage of grade A birds. 

Grading is supervised by a USDA licensed resident grader assisted by 
authorized graders. Whole birds are graded primarily In the packaging room on 
a 1 ij- i nch-wide belt conveyor. They are stuffed with giblets just prior to 
grading. 

The layout of facilities in the grading area is shown in figure 10. Birds 
removed from the drip line are transported to the grading area along the belt 
conveyor, lying on their backs and crosswise (fig. 11). The grader observes 
the front of the bird. If grade A standards are met, the grader grasps the 
bird by the hocks, lifts it until it rests on the neck-breast part, and 

examines its back side. If the entire bird meets the standards, it is placed 

on its back on the belt conveyor and moved to the next work station, where It 

is hung by the wing from an overhead conveyor and transported to be packaged. 

Undergrade birds are collected in a chill tank beside the grader. 

The l6- Inch-wide belt conveyor and the two 12- Inch stainless steel shelves 
on either side provide space to separate the birds as they pass in front of the 
grader. The conveyor and shelves are 38 inches above the floor, which Is 1 
Inch above the normal sitting-standing working height for women. 

Light fixtures, 6 feet 8 Inches above the floor, run parallel to the 
grading belt conveyor. They are directly above the outer edge of the stainless 
steel shelf, on the same side of the conveyor as the grader, and almost 
directly above the grader's head. 
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Figure 10. -Layout of turkey grading area In 


plant E, 
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FI gure 


11. Turkeys being moved along the belt 


conveyor to the grading area. 


above^I’hf overhead conveyor are 12 Inches on center and 10 Inches 

overteaS 

The desirable features of this grading area are as follows: 

(I) The belt conveyor and wide shelves on either side provide an 
excellent worktng surface at approximately the most desirable height (fig. 12). 

movable^ facilities are easy to clean because oil the equipment Is 

n of the birds Is minimized because the grader Is able to see 

the back without lifting the entire bird. Shackles used in transporting the 
rds to the packaging area are at a convenient height above the belt conveyor. 

(J) Grading decisions are minimized since all undergrades are deposited 
In a chill tank. 

(5) Adequate space Is available for another grader when needed. 
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Figure 12. — Desirable work height of conveyor for short and tall graders. 

(6) The grader has adequate working space. 

( 7 ) The view of the birds at the grading area Is good. 

(8) Light fixture location and candle power are satisfactory. 

The undesirable features of this grading area are as follows: 

( 1 ) No facilities are provided to recondition birds to meet grade 
standards. A higher percentage of grade A birds could probably be achieved 
with some reconditioning. 

( 2 ) Birds must be lifted on one end to grade the back side. 

Suggested Improvements 

Since the grading operation and facilities are among the most desirable It 
the Industry, Improvements are limited, 
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A table or rack is beneficial for reconditioning some of the birds, 
especially when the price spread between grade A and undergrade Is appreciable. 


Plant F 


Description 


Plant F is a turkey processing plant with an annual volume of 
approximately 9 million birds. Ready- to-cook, 8- to 10-pound 
constitute a major share of the plant production^ Almost all t ese ^ ® 
receive additional processing in the same plant. The firm uses ^ ® j *^4 ^ 

A" shield on its products and strives to achieve a high percentage o gra e 


Grading Is by a USDA licensed resident grader assisted by authorized 
graders. Whole- bird grading is performed primarily in the ev scerat on ro m. 
After the birds have been chilled, drained, and removed from the drip line, 
they are transported by a 12- Inch-wide belt conveyor to the gra er. 


The layout of the grading area is shown In figure 13- Plant F has • 
"producer grading," with the grade data being recorded. This ' ^ 
all qualifying plants on request. As the birds are transporte y ^ 

conveyor (fig. l*i), Che grader holds each one by a wing and observes the 
condition of the breast side. If the standards for grade A are me , 

Is turned on end and the back side is checked. Grade A birds are 
belt, continuing to the next work station, where they are hung In shackles 
attached to the overhead conveyor. Giblets are stuffed n ^fin 

leave the grading area. Undergrade birds are deposited In c tn 

1*0 behind the grader. Space around the grading area Is amp e, as ^ an-RG 
figure 1 * 1 , and the noise level, which is relatively low at approximately 80 5 

decibels of the A scale, contributes to an effective work station. 


The J hooks attached to the overhead conveyor above the grading belt are 
6 inches on center, with a clearance of 22 Inches between the bottom of the 
hooks and the conveyor belt. The top side of the belt conveyor s 33 nc e 
above the floor, and the outer edges of the sloped stainless steel s e ves 
37 Inches above the floor, 

A 6- foot light fixture, 6 feet 10 Inches above the floor, Is suspended 
above the outer edge of the shelf on the grading side of the belt conveyor. 


The desirable features of this grading area are as follows 


(1) The area is uncongested, well lit, and relatively quiet, 

(2> The equipment and area are easy to clean. 

<3) Decisions on disposal of undergrades are minimized since all 
undergrades are dropped into a chill tank. 

(A) Sloped shelves on either side of the grading belt protect the birds 
from falling onto the floor. 
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Figure 1^. — Grading area with chill tanks for undergrade birds (foreground). 

(5) Birds are moved past the grading position at a constant pace. 

(6) Grading position and responsibilities are conducive to rotation am 
thereby reduce fatigue. 

(7) Lights are adequate and well located. 

(8) The workspace Is sufficient and safe. 

(9) The grading area is near the grading office. 

The undesirable features of this grading area are as follows; 

(1) The grading belt, which is 33 inches above the floor, is too low fc 
most graders, especially with the higher edge of the shelves, which are 37 
Inches above the floor. 

(2) J hooks moving past the grading area at feet 8 inches above the 
floor could be hazardous because they are close to eye level, 
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Suggested Improvements 

The grading operation in this plant is smooth, with a relatively 
satisfactory work-station layout; It is in desirable surroundings and has ample 
support facilities. However, some of the smoothness can be attributed to the 
plant's reduced production, which was not related to grading, 

Suggested Improvements include raising the overhead conveyor approximately 
2 feet at the grading area for safety reasons and raising the conveyor belt a 
few inches to reduce worker fatigue, especially for taller graders. 
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APPEMDIX 


1 / 

Poultry Grading Regulations 

Part 70 - Grading of Poultry Products and Rabbit Products and United States 
Classes, Standards and Grades With Respect Thereto. 

Section 70:3''i, "Application for Grading Service in Official Plants; Approval. 

Any person desiring to process and pack products In a plant under grading 
service must receive approval of such plant and facilities as an official plant 
prior to the rendition of such service. An application for gradInQ service to 
be rendered in an official plant shall be approved according to the following 
procedure: Survey. When application has been filed for grading service, as 
aforesaid, the State supervisor or his assistant shall examine the grading 
office, facilities, and equipment and specify any additional facilities or 
equipment needed for the service. When the plant survey for poultry . . , 
grading has been completed and approved In accordance with the regulations In 
this part, service may be installed." 

Section 70:35, "Rejection of Application. 

Any application for grading service may be rejected by the 
Administrator . . . (e) whenever the applicant, after an initial survey has 
been made In accordance with 70:3^*, falls to bring tbe grading facilities and 
equipment Into compliance with the regulations within a reasonable period of 
time;" 


2 / 

Grading Facility and Equipment Requirements 


Section 3 

I. Facilities and Equipment Required for Resident Federal -State Graders 
A, To Oe Furnished by the Plant: 

(1) A metal stem thermometer. The stem must be long enough to reach the 
center of the largest ready-to-cook carcass or poultry product that Is to be 
graded or examined for condition. 

(2) A scale, graduated in ounces or less, for weighing individual birds, 

(3) A scale, graduated In l/^)-pound or less graduations, for use in 
weighing poultry packed In bulk containers, When purchasing new scales, plant 
management should consider scales marked according to the metric system as well 
as In ounces and tenths of ounces. 


jy From U.S. Department of Agriculture (7). 
From U.S. Department of Agriculture , 
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{^) Test weights of adequate number and sizes to check the acc 
the scale at the weight level of poultry packed In the plant. 

( 5 ) A desk and separate four“drawer file cabinet equipped with 
device. These facilities should be located In an adequate, acceptab 
space. 

(6) A drill with a steel bit of the size to accommodate the thi 
stem to be used for Inserting into a frozen product for temperature ( 
tion. 

B. To Be Furnished by the State Supervisor: 

( 1 ) Grading certificates and memorandums. 

( 2 ) Other report forms. 

{ 3 ) Complete set of instructions. 

(A) Official rubber die grading stamps, (The cost of the dies 
to the f I rm, ) 

( 5 ) USOA badge or emblem to be worn by the grader. 

(6) A government lock for the files. 

( 7 ) File folders for graders' records, 

C, To Be Utilized by Federal-State Graders - Clean washable cloth! 
uniform and proper head covering. Clothing and head covering worn mu 
other than that used for street wear, 

1 1 . Surveys 

When a plant Is surveyed, the Federal-State supervisor will appr 
grading office, facilities, and equipment. One or more grading stati' 
be approved. The grading stations or grading area are not to be chan 
gut prior concurrence From the Federal-sTate supervisor'^ ' 

ill. Grading Stations 

The following are minimum requirements for grading facilities: 

A. A minimum of 36 inches (preferably li2 Inches) linear space for 
authorized grader. 

B. Line shackles, grading belts, tables, and bins are to be at prt 
heights to facilitate accurate and efficient grading. Proper height 
to mean authorized grader can— 

(1) Grade products without bending, stooping, stretching, etc., 
products. i 


30 



(2) See every bird or part in Its entirety. 

( 3 ) Have grading area free of obstructions. 

C. Grading is not to be performed on curves, inclines, declines, etc. 

D. Line shackles are to be marked for easy Identification. The markings are 
to be located so graders can Identify without losing eye contact with the 
products they are grading. 

E. Stands, if used, must be of sturdy and safe construction. If over 12 
Inches high, guardrails must be provided. The stands must be a minimum of 2 
feet wide and the area must completely cover the full length of the grading 
station. 

F. Belts and tables must be of size to hon’d le the maximum volume of product 
to be graded without piling up. 

IV. Lighting Requirements for Grading Facilities 

A. Quantity of Illumination - The Initial Installation of lighting equipment 
should provide lighting intensity in the range of 90 to 110 foot“candles. This 
will Insure the minimum requirements of 50 foot-candles at the grading station 
after the normal decrease in the lighting level occurs. The luminaires 
(fixtures) are to be at least A8 inches In length and of the fluorescent type, 
with at least two lamps but preferably four. Mercury vapor lights or other 
satisfactory lighting may be used when approved by the national office. The 
fixtures must be parallel to the working surface and extend the full length of 
the grading area. Other Installations may be satisfactory if the criteria for 
light Intensity and foot-candles are met. 

B. Quality of Illumination - The lighting must have the color and spectral 
quality of daylight. (By definition, the Ideal for grading purposes Is north 
sky daylight having a color temperature of 7500 K.) It should be generally 
diffused, with enough direction to allow depth perception, and be uniform over 
all working areas with no glare and no crossl Ightfng. 

C. Maintenance - A regular scheduled system of maintenance Is to be 
established to Insure that luminaires and room surfaces are kept clean and In 
proper condition. 

( 1 ) Check Illumination level periodically with a light meter. Take the 
readings at 2-month Intervals. 

(2) Replace lamps when the Illumination falls below 50 foot-candles. 

( 3 ) Clean lighting equipment at regular intervals. 

(It) Provide for easy access to all luminaires. 
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EXHIBIT 1 

SUMMARY OF SPECIFICATIONS OF QUALITY FOR INDIVIDUAL CARCASSES OF 
READY-TO-COOK POULTRY AND PARTS THEREFROM 
(Minimum Requirements and Maximum Defects Permitted) 
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render any part of the carcass unfit for food. 
Source: U-S. Department of Agriculture 


POnM PY- 140 
r»*i-73i 


U.S. DEPARTMENT OF AGRICULTURE 

agricultural marketing service 

POULtRV DIVISION 


PLANT SURVEY FOR POULTRY GRADING 


INSTRUCTIONS! Check applicable blocks in Iccras I and 2, Answer all quescions in Iicms 3 (hrougli 6 by checking 

Y-gj- Of 'No*' blocks. Use ''Remarks*' sections when furcher cxplanatiniis are required, 

MAME AND ADDRESS <Clly Bud SIoir) OF PLANT | DATE SURVEYED I PLANT NUMOER 


□ 


□ INITIAL SURVEY 


O 


RE-SURVEY 


eviscerating 


1. TYPE OF OPERATION PEKFORMEU 
□ icepack Dfreezing 

O PACKAGING ONLY (Spaclly). 

Q CHILE PACK QfURTHER PROCESSING (SpOcIly) 


□ cut up 


2. CLASS OF POULTRY TO HE GRADED 
□ YOUNG CHICKENS OtURKEYS 


□ l 


□ other (Spoclly) 


□ other 


3. OFFICE FACILITIES “ — — 

a. Is suNiciene office space, desk, ndcqiiarc heat and ligh(. d-drnwer file cabinet that can be locked 
and other necessary furnishings provided for graders? (Gipc locniion atut description a! space in 

Remarks ) , , . . , . 

b. Is the office conveniently located and nJei|unlc? 

RcmaritB; 


d. APPROVED I.ARELING ” 

a. Is the file of apptoved labeling rametial available to tlic grader? . , . 

b. Are approvals on file for nil labeling benring official grade mntk? 

c. Are proofs of new labeling material henring official grade marks being aubmitted for npprovnl? 

d. Did you discuss labeling with plant mnnngcmcnt? 

Remarks; 


3. GRADING FACILITIES AND EQUIPMENT ““ — — 

a. Is thctc odcqiiate lighting at all grading and weighing stations? (Shaw loot candies ___ 
/Of each siatton) ♦ ► * i » , « » * ^ 

h. Is grnding performed on Oshackles □ table Doelt 

□ other fSpec/fy; 


YES 


NO 
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form PY>t40 (REVEnSEI 


3. GRADINO [''AClIJl'liCS AND GUDU’MI-^iNT (Contlnuvd) 

c. Is.pioctiict |>rcscnlcd la finders ai ptnpor licighi (or adequate job of giadingf 

d. [s the product upitced so that adequate gradiug caa be pcrroimcdf 

c< Arc facilities such tlini each caiirc carcass caa be examined? 

f. Ate there adequate space and facilities for checking parts count, cuts, AQL check, etc. (Explain 

in "Remarks") . , 

g. Is there adequate working space for mnximunt number of graders at each grading station? 

It, Is all product graded after chilling? (If "No," explain haw hnndletl in "Remarks") 

i. Arc grading station rocilltics adequate, safe, and comfortable (or the graders? 

j. Arc adequate facilities (liihles, frinf:.f, etc,) available for reworking product that is not rendy-to* 

cook? (flxplain in "Remarks") 

k. Is producer grading performed at this plant? (1/ "Yes," explain procedates and equipment arrange- 

merit in "Remarks”) 

l. Is freezing accomplished by O'- IQUID Qair blast r~1oTiien (Snociiri 

01 . Arc scales and test weights available? 

n. Is there a thermometer available? 

Remaihn; 


e. PRODUCT CONTROL 



a. Is there adequate control of segtegnted or graded product prior to and during packaging and identifi- 
cation? (Explain in "Remarks") 

b. Ate there adequate controls of different grades of product after final packaging? (Explain in 

"Remarks") , 


KomarliB; 


TtmVFTKAoFiT 



lAPPHoveo rrvsiionii oriio^ 
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